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(54) OFDM COMMUNICATION DEVICE 

(57) The OFDM communication apparatus accord- 
ing to the present invention includes a plurality of inter- 
leave sections capable of executing mutually different 
interleave processing on a transmission signal, a selec- 
tion section for selecting the Interleave section to exe- 



cute interleave processing on the transmission signal 
from among the plurality of interleave sections and an 
OFDIVI section for perfonning OFDIVI processing on the 
transmission signal interleaved by the selected inter- 
leave section. 
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Description 

Technical Field 

[0001] The present invention relates to an OFDM (Or- 
thogonal Frequency Division l\/lultiplexing)-based com- 
munication apparatus carrying out retransmission con- 
trol, and more particularly, to an OFDM-based commu- 
nication apparatus using an Interleave technology. 

Background Art 

[0002] Retransmission control by a conventional 
OFDM communication apparatus using an interleave 
technology will be explained with reference to FIG.1. 
FIG.1 Is a block diagram showing a conventional OFDM 
communication apparatus using an interleave technol- 
ogy. Retransmission control by the conventional OFDM 
communication apparatus using an interleave technol- 
ogy will be explained below, taking the following case 
where a first communication apparatus and a second 
communication apparatus both equipped with the 
OFDM communication apparatus shown In FIG.1 per- 
fomn a radio communication as an example. What will 
be explained here Is a case where the first communica- 
tion apparatus sends a signal to the second communi- 
cation apparatus and when the signal received by the 
second communication apparatus contains an en^or, the 
first communication apparatus retransmits (resends) 
this en-oneous signal to the second communication ap- 
paratus. 

[0003] First, in the transmission system of the first 
communication apparatus, a transmission signal is 
stored in retransmission control section 11. This trans- 
mission signal is a packet-unit signal. The stored trans- 
mission signal is sent by retransmission control section 
1 1 to Interleave processing section 1 2 according to a 
transmission timing. 

[0004] In interleave processing section 12, the se- 
quence of the signal sent by retransmission control sec- 
tion 11 is rearranged according to a specific rule. The 
signal with the rearranged sequence is subjected to pre- 
determined transmission OFDM processing by trans- 
mission OFDM section 13 and placed in each subcarri- 
er. 

[0005] Here, the signal subjected to the predeter- 
mined transmission OFDM processing above refers to 
a signal assigned to each subcarrier at predetermined 
subcarrter intervals as a result of interleave processing 
by interleave processing section 12. That is, regarding 
the signal subjected to the predetemilned transmission 
OFDM processing above, the first to third transmission 
signals input to interleave processing section 12 are 
placed at intervals of, for example, 4 subcarriers such 
assubcarrierl ,subcan-ier 5 and subcarrier 9, and so on. 
[0006] The signal subjected to the transmission 
OFDM processing is sent to the second communication 
apparatus via antenna 14. The signal sent from the first 



communication apparatus is received by the second 
communication apparatus through a transmission path. 
[0007] The signal received through antenna 1 4 by the 
second communication apparatus is subjected to pre- 

5 detemiined reception OFDM processing by reception 
OFDM section 1 5. The signal subjected to the predeter- 
mined reception OFDM processing above is subjected 
to deinterleave processing by delnterleave processing 
section 16. The signal subjected to deinterleave 

10 processing is subjected to error correction processing 
by error correction section 17. The error-con'ected sig- 
nal Is output to retransmission control section 11 . 
[0008] When the error-corrected signal in retransmis- 
sion control section 11 contains no error, this signal is 

IS output as a reception signal. On the contrary, when the 
error-connected signal contains some error, this signal is 
stored in predetermined memory. Then, a signal Includ- 
ing a packet requesting retransmission of this signal is 
processed by interleave processing section 12 and 

20 transmission OFDM section 1 3 and then sent to the first 
communication apparatus through antenna 14. 
[0009] Then, in the first communication apparatus, re- 
transmission control section 11 sends the packet re- 
questing retransmission by the second communication 

25 apparatus to interleave processing section 1 2 according 
to a retransmission timing. This packet is subjected to 
the same processing as that described above and re- 
sent to the second communication apparatus through 
antenna 14. 

30 [0010] As shown above, the signal containing an error 
detected by the second communication apparatus is re- 
sent by the first communication apparatus. 
[0011] However, the conventional OFDM communi- 
cation apparatus using an interleave technology has the 

35 following problems. That is, there are cases where sig- 
nals of poor quality concentrated on a specific time pe- 
riod are input as the signals subjected to error con-ection 
processing In the second communication apparatus. 
[0012] Here, FIG.2 is used as a reference to explain 

40 this situation more specifically. FIG.2 is a schematic di- 
agram showing an example of placement of subcan^iers 
of a signal received by the conventional OFDM commu- 
nication apparatus using an Interleave technology. Sup- 
pose Interleave processing section 1 2 in the first com- 

45 munication apparatus performs the interleave process- 
ing as shown In the example above. 
[0013] When the signal with subcarriers placed as 
shown in FIG.2 is received by the second communica- 
tion apparatus, the signals output from deinterleave 

50 processing section 1 6 are signals picked up in time se- 
ries from each subcamer at intervals of 4 subcamers 
such as subcarrier 1 , subcan^ier 5, subcarrier 9 and sub- 
earner 13, — . Here, as is apparent from FIG.2, signals 
placed in subcarrier 1 , subcamer 5, subcarrier 9 and 

55 subcarrier 13, — are of poor quality. 

[0014] As a result, signals input to error connection 
section 1 7 are signals of poor quality concentrated on a 
specific time period, which causes the effect of en^or cor- 
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rection by error correction section 1 7 to reduce, making 
signals with errors often output to retransmission control 
section 11. This causes the first communication appa- 
ratus to resend the same paclcet. 
[0015] Furthermore, when a variation of the channel 
(transmission path) state occurs slower than the time 
interval at which the first communication apparatus 
sends the same packet, the channel state when the 
same packet above is sent for the first time becomes 
virtually the same as the channel state when the above 
same packet is retransmitted (resent). 
[0016] In this case, when the signal Including the re- 
sent packet is received by the second communication 
apparatus, the state of subcarrier placement in this re- 
ceived signal has virtually the same state as that shown 
in FIG.2. Therefore, there is an extremely high probabil- 
ity that the packet resent from the first communication 
apparatus will also have errors in the second communi- 
cation apparatus, and f urthennore errors will occur con- 
secutively in the above packets. This means that it will 
take a long time for the second communication appara- 
tus to receive a specific packet sent by the first commu> 
nication apparatus without errors. 

Disclosure of Invention 

[001 7] The inventor of the present invention has come 
up with the present invention noticing that subcarriers 
to which transmission signals subjected to OFDM trans- 
mission processing are assigned change depending on 
the interleave processing carried out before OFDM 
transmission processing, and therefore changing the in- 
terleave processing on the transmission signal will 
change the quality of each signal extracted through 
OFDM reception processing on the receiving side. 
[0018] It is an object of the present invention to pro- 
vide an OFDM communication apparatus capable of re- 
ducing the probability that errors will occur consecutive- 
ly in a same packet. This object is attained by performing 
interleave processing on the transmission signal ac- 
cording to the number of retransmissions of the trans- 
mission signal. 

Brief Description of Drawings 

[0019] 

FIG.1 is a block diagram showing a configuration of 
a conventional OFDM communication apparatus 
using an interleave technology; 
FIG.2 is a schematic diagram showing an example 
of subcarier placement In signals received by an 
OFDM apparatus using an interleave technology; 
FIG. 3 is a schematic diagram showing a state of a 
channel used by the conventional OFDM commu- 
nication apparatus using an interieave technology; 
and 

FIG.4 is a block diagram showing a configuration of 



an OFDM communication apparatus according to 
an embodiment of the present invention. 

Best Mode for Carrying out the Invention 

[0020] With reference now to the attached drawings, 
a best mode for carrying out the present invention will 
be explained in detail below. 



[0021] F1G.4 is a block diagram showing a configura- 
tion of an OFDM communication apparatus according 
to an embodiment of the present invention. Hereinafter, 
the OFDM communication apparatus according to this 
embodiment will be explained by taking a case where a 
first communication apparatus and second communica- 
tion apparatus both equipped with this OFDM commu- 
nication apparatus canry out a radio communication as 
an example. What will be explained here Is a case where 
the first communication apparatus sends a signal to the 
second communication apparatus and when the signal 
that the second communication apparatus has received 
contains some error, the first communication apparatus 
retransmits (resends) this signal with an enror to the sec- 
ond communication apparatus. 
[0022] First, in the transmission system of the first 
communication apparatus, a transmission signal is 
stored in retransmission control section 1 01 . This trans- 
mission signal is a packet-unit signal, for example. The 
stored transmission signal is sent by retransmission 
control section 1 01 to first interleave processing section 
102 and second interleave processing section 103 ac- 
cording to a preset transmission timing. 
[0023] First interleave processing section 102 per- 
forms interleave processing on the signal sent by re- 
transmission control section 101 . That is, the sequence 
of the signal sent by retransmission control section 101 
is rearranged according to a specific aile. The signal 
with the rearranged sequence is output to selector 1 04. 
[0024] Second interleave processing section 1 03 per- 
fomis interleave processing on the signal sent by re- 
transmission control section 1 01 . That is, the sequence 
of the signal sent by retransmission control section 1 01 
is rearranged according to a specific rule. However, the 
specific rule used by second interleave processing sec- 
tion 103 is different from the specific rule used by first 
interleave processing section 102. The signal with the 
sequence rearranged by second interleave processing 
section 1 03 is output to selector 1 04. 
[0025] As the interleave method by first interleave 
processing section 102 and second Interieave process- 
ing section 103, various kinds of interleave including 
chip interleave and symbol interieave can be used. 
[0026] Under the control by retransmission control 
section 101. selector 1 04 outputs the interieaved signal 
output from either first interieave processing section 1 02 
or second interleave processing section 103 to trans- 
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mission OFDM section 105. 

[0027] More specifically, a control signal is output 
from retransmission control section 1 01 to selector 1 04, 
which indicates which of the interleaved signal, from first 
interleave processing section 102 or from second inter- 
leave processing section 1 03, should be output to trans- 
mission OFDM section 105 depending on whether the 
packet sent by retransmission control section 101 Is a 
signal which will be transmitted for the first time or a sig- 
nal which will be retransmitted. 
[0028] In this embodiment, it is assumed that when 
the packet sent by retransmission control section 1 01 is 
a signal which will be transmitted for the first time, se- 
lector 104 outputs the interleaved signal from first inter- 
leave processing section 102 to transmission OFDM 
section 1 05 and when the packet sent by retransmission 
control section 101 is a signal which will be retransmit- 
ted, selector 104 outputs the interleaved signal from 
second interleave processing section 103. 
[0029] The signal from selector 1 04« that is, the signal 
interleaved by first interleave processing section 102 is 
subjected to predetennined transmission OFDM 
processing and assigned to subcarrlers by transmission 
OFDM section 105. This transmission OFDM process- 
ing includes processing such as serial/parallel conver- 
sion, primary modulation (QPSK and 16QAM, etc.) and 
IFFT (Inverse Fourier Transfomri). 
[0030] Here, the signal subjected to the predeter- 
mined transmission OFDM processing above refers to 
a signal assigned to each subcarrier at predetermined 
subcarrier Intervals as a result of interleave processing 
by first interleave processing section 102. That is, re- 
garding the signal subjected to the predetermined trans- 
mission OFDM processing above, the first to fourth 
transmission signals input to first interleave processing 
section 102 are placed at intervals of, for example, 4 
subcarriers such as subcarrier 1 , subcarrier 5 and sub- 
carrier 9, and so on. 

[0031] The signal subjected to the transmission 
OFDM processing is transmitted to the second commu- 
nication apparatus via antenna 106. The signal sent 
from the first communication apparatus is received by 
the second communication apparatus through a trans- 
mission path. 

[0032] The signal received through antenna 1 06 in the 
second communication apparatus is subjected to pre- 
determined reception OFDM processing by reception 
OFDM section 107. This reception OFDM processing 
includes synchronization, FFT (Fourier Transfomn), 
transmission diversity, coherent detection (or delay de- 
tection) and parallel/serial conversion, etc. The signal 
subjected to the predetemnined reception OFDM 
processing above is output to first deinterleave process- 
ing section 108 and second deinterleave processing 
section 1 09. 

[0033] First deinterleave processing section 1 08 rear- 
ranges the sequence of the signal from reception OFDM 
section 107 according to a specific rule. This specific 



rule corresponds to the specific rule used by first Inter- 
leave processing section 102 in the first communication 
apparatus. Through this rearrangement, the sequence 
of the signal from reception OFDM section 107 is rear- 
5 ranged to match the sequence when this signal is sent 
by retransmission control section 101 in the first com- 
munication apparatus. The signal deinterieaved by first 
deinterleave processing section 1 08 is output to selector 
110. 

[0034] Second deinterleave processing section 109 
rearranges the sequence of the signal from reception 
OFDM section 1 07 according to a specific rule. This spe- 
cific rule corresponds to the specific rule used by second 
interleave processing section 103 in the first communi- 
cation apparatus. Through this rearrangement, the se- 
quence of the signal from reception OFDM section 107 
Is rean^nged to match the sequence when this signal 
is sent by retransmission control section 101 in the first 
communication apparatus. The signal deinterieaved by 
second deinterleave processing section 1 09 is output to 
selector 110. 

[0035] Under the control by retransmission control 
section 101, selector 1 1 0 outputs the deinterieaved sig- 
nal output from either first deinterleave processing sec- 
tion 108 or second deinterleave processing section 109 
to error correction section 111. 
[0036] More specifically, a control signal is output 
from retransmission control section 101 to selector 110, 
which Indicates which of the deinterieaved signal, from 
first deinterieave processing section 1 08 or from second 
deinterleave processing section 109, should be output 
to error correction section 1 1 1 depending on what times 
the packet was received through antenna 106, that is, 
depending on whether the packet received through an- 
tenna 1 06 is a signal which was transmitted for the first 
time or a signal which was retransmitted by the first com- 
munication apparatus. 

[0037] In this embodiment. It is assumed that when 
the packet received through antenna 106 is a signal 
which was transmitted by the first communication appa- 
ratus for the first time, selector 110 outputs the deinter- 
ieaved signal from first deinterleave processing section 
1 08 to error correction section 1 1 1 and when the packet 
received through antenna 106 is a signal which was re- 
transmitted by the first communication apparatus, se- 
lector 1 1 0 outputs the deinterieaved signal from second 
deinterleave processing section 109. 
[0038] The signal from selector 1 1 0, that is, the signal 
deinterieaved by first deinterleave processing section 
108 is subjected to error correction processing by error 
connection section 1 1 1 and output as a packet-unit signal 
to retransmission control section 101. 
[0039] When the error-corrected packet-unit signal 
contains no error, retransmission control section 101 
outputs this signal as a reception signal. On the contrary, 
when the error-corrected packet-unit signal contains 
some en^or, this packet-unit signal is stored In predeter- 
mined memory. Hereafter, a signal including a packet 
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requesting retransmission of this paclcet-unit signal is 
processed by each section of the transmission system 
and then transmitted to the first communication appara- 
tus through antenna 106. 

[0040] Hereafter, In the first communication appara- s 
tus that has received the signat Including the packet re- 
questing retransmission above, retransmission control 
section 101 sends the packet-unit signal whose retrans- 
mission is requested by the second communication ap- 
paratus to first Interleave processing section 102 and 
second interleave processing section 1 03 according to 
a retransmission timing. Furthemnore, retransmission 
control section 1 01 outputs to selector 1 04 a control sig- 
nal requesting that the interleaved signal from second 
interleave processing section 1 03 be output to transmis- 
sion OFDM section 105. 

[0041 ] According to the above control signal, selector 
104 outputs the interleaved signal from second Inter- 
leave processing section 103 to transmission OFDM 
section 1 05. That Is, the packet-unit signal to be retrans- 
mitted is subjected to Interleave processing different 
from the interleave processing when the signal is sent 
for the first time and output to transmission OFDM sec- 
tion 105. The signal from selector 104 is subjected to 
the aforementioned processing by transmission OFDM 
section 105 and transmitted to the second communica- 
tion apparatus through antenna 106. 
[0042] Here, the signal subjected to the transmission 
OFDM processing of the packet to be retransmitted re- 
fers to a signal assigned to each subcan'ier at predeter- 
mined subcan^ier Intervals different from the ones In the 
first transmission as a result of interleave processing by 
second interleave processing section 103. That is, re- 
garding the signal subjected to the transmission OFDM 
processing above, the f irst to fourth signals input to sec- 
ond interleave processing section 103 are placed at in- 
tervals of, for example, 2 subcarriers such as subcarrler 
1 , subcamer 3 and subcariier 5, and subcarrler 7, and 
so on. Because of this, each signal in the packet to be 
retransmitted is assigned to a subcan'ier different from 
the one in the first transmission. 
[0043] The second communication apparatus re- 
ceives the signal including the retransmitted packet 
through antenna 106. The signal received through an- 
tenna 106 Is subjected to the same processing as that 
described above by each of reception OFDM section 
107, first deinterleave processing section 108 and sec- 
ond deinterleave processing section 109. 
[0044] Retransmission control section 1 01 outputs to 
selector 110 a control signal requesting that the signal 
subjected to deinterleave processing from second dein- 
terleave section 1 09 be output to error connection section 
111. 

[0045] According to the above control signal, selector 
110 outputs the signal subjected to deinterleave 
processing from second deinterleave processing sec- 
tion 109 to en^or correction section 111 . That Is, the re- 
transmitted packet-unit signal is subjected to deinter- 



leave processing different from the deinterleave 
processing when the signal is sent for the first time and 
output to en^or con-ectlon section 111. The signal from 
selector 110 is subjected to error connection processing 
by error correction section 1 1 1 and output to retransmis- 
sion control section 101. 

[0046] Here, when interleaving processing differing 
between the first transmission and retransmission is ap- 
plied to a specific packet in the first communication ap- 
paratus, how the signal including this retransmitted 
packet is received by the second communication appa- 
ratus will be explained with reference to FIG.2 again. 
[0047] As shown In FIG. 2, when a specific packet is 
received by the second communication apparatus for 
the first time, the signal output from reception OFDM 
section 107 is the signal picked up by each subcamer 
In time series at intervals of 4 subcarriers such as sub- 
camer 1, subcan'ier 5, subcarrler 9 and subcarrler 13, 
As is apparentfrom FIG.2, since the signals assigned 
to subcarrler 1 , subcarrler 5, subcan'ier 9 and subcanier 
13, have poor signal quality, the signals picked up in 
this way contain errors concentrated on a specific time 
period. 

[0048] On the other hand, when the above specific 
packet is received by the second communication appa- 
ratus again, the signal output from reception OFDM sec- 
tion 107 is the signal picked up by each subcarrler in 
time series at Intervals of 2 subcan^iers such as subcar- 
rler 1 , subcarrier 3, subcarrler 5 and subcamer 7, 
Suppose, however, the channel state when the above 
specific packet Is received by the second communica- 
tion apparatus for the first time is virtually the same as 
the channel state when the above specific packet Is re- 
ceived again. 

[0049] As is apparent from FiG.2, the signals picked 
up In this way Include signals of poor quality and signals 
of good quality inserted alternately, and therefore these 
are signals with a low probability that enters will be con- 
centrated on a specific time period. That Is, since signals 
in a specific packet of the first communication apparatus 
are transmitted after being assigned to subcarriers 
which differ when this specific packet is transmitted for 
the first time and when the packet is retransmitted, the 
quality of each signal in the above specific packet re- 
ceived by the second communication apparatus differs 
from one case to another. Here, since the channel states 
in the above cases are virtually the same, the probability 
that errors will be concentrated on a specific time period 
is low In the above specific packet received by the sec- 
ond communication apparatus. 
[0050] Therefore, when there is almost no change in 
the channel state between the first transmission and re- 
transmission of the specific packet by the first commu- 
nication apparatus, the probability that errors will occur 
In the packet retransmitted to the second communica- 
tion apparatus by the first communication apparatus is 
extremely low. That Is, In the above case, it is possible 
to avoid cases where enrors will occur consecutively In 
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a specific paclcet. 

[0051] This embodiment describes the case where 
two interleave processing sections and two deinterteave 
processing sections are provided, but the present inven- 
tion is not limited to this and is also applicable to a case 
where more interleave processing sections and more 
deinterteave processing sections are provided. In this 
case, It is possible to use a plurality of interleave 
processing sections and deinterleave processing sec- 
tions provided according to the number of retransmis- 
sions of the packet to be sent. This can reduce, with in- 
creased certainty* the probability that errors will occur 
consecutively in the same packet. 
[0052] Furthemnore, this embodiment describes the 
case where the first communication apparatus sends a 
signal to the second communication apparatus and 
when an error Is found in the signal received by the sec- 
ond communication apparatus, this signal with the en-or 
is retransmitted (resent) from the first communication 
apparatus to the second communication apparatus. 
However, since both the first communication apparatus 
and the second communication apparatus have the con- 
figuration shown in FIG.4, the present invention is also 
applicable to a case where the second communication 
apparatus sends a signal to the first communication ap- 
paratus and when an error is found in the signal received 
by the first communication apparatus, this signal with 
the en^or Is retransmitted (resent) from the second com- 
munication apparatus to the first communication appa- 
ratus. 

[0053] As shown above, this embodiment provides a 

plurality of Interleave processing sections that perfomi 
mutually different interleave and a plurality of deinter- 
leave processing sections that perfomn mutually differ- 
ent deinterleave and uses the above plurality of inter- 
leave processing sections and deinterleave processing 
sections, that is changes the interleave method accord- 
ing to the number of retransmissions of a packet to be 
sent, thus making it possible to reduce the probability 
that errors will occur consecutively in the same packet. 
When an error occurs in a specific packet, this will short- 
en the time required until this specific packet is received 
without errors. 

[0054] This embodiment describes the case where in- 
terleave processing Is changed according to the number 
of retransmissions of a certain packet, but the present 
invention is not limited to this and is also applicable to 
a case where a plurality of interleave processing sec- 
tions and deinterleave processing sections are used dif- 
ferently according to various conditions such as channel 
quality. This makes it possible to reduce the probability 
that errors will occur in the received packet. 
[0055] The OFDM communication apparatus accord- 
ing to the embodiment of the present invention can be 
mounted on a communication temriinal apparatus and 
base station apparatus in a digital mobile communica- 
tion system. 

[0056] As described above, the present invention ap- 



plies Interieave processing to a transmission signal ac- 
cording to the number of retransmissions of the trans- 
mission signal, making it possible to provide an OFDI\^ 
communication apparatus capable of reducing the prob- 
5 ability that errors will occur consecutively in a same 
packet. 

[0057] This application is based on the Japanese Pat- 
ent Application No.HEl 11-233909 filed on August 20, 
1 999, entire content of which is expressly incorporated 
10 by reference herein. 

Industrial Applicability 

[0058] The present invention is ideally applicable to 
15 the field of an OFDM-based communication apparatus 
that cames out retransmission control. 



Claims 

20 

1 . An OFDM transmission apparatus comprising: 

a plurality of interleave means capable of exe- 
cuting mutually different interleave processing 

25 on a transmission signal; 

selecting means for selecting an interleave 
means to execute interieave processing on 
said transmission signal from among said plu- 
rality of interieave means according to the 

30 n umber of retransmissions of said transmission 

signal; and 

OFDM means for perfonnlng OFDM process- 
ing on the transmission signal interieaved by 
the selected interieave means. 

35 

2. An OFDM reception apparatus comprising: 

receiving means for receiving a transmission 
signal periomned interleave processing accord- 

40 ing to the number of retransmissions of the 

transmission signal by a communication appa- 
ratus and perfomning OFDM processing on the 
received transmission signal; 
a plurality of deinterieave means capable of ex- 

45 ecuting mutually different deinterieave 

processing on the received transmission signal 
subjected to the OFDM processing; and 
selecting means for selecting the deinterieave 
means to execute deinterleave processing cor- 

50 responding to said interieave processing from 

among said plurality of deinterieave processing 
means and allowing the selected interieave 
means to execute deinterieave processing on 
the received transmission signal subjected to 

55 the OFDM processing. 

3. An OFDM communication apparatus equipped with 
an OFDM transmission apparatus and an OFDM re- 
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ceptlon apparatus, said OFDM transmission appa- 
ratus comprising: 

a plurality of Interieave means capable of exe- 
cuting mutually different interleave processing s 
on a transmission signal; 
selecting means for selecting an interleave 
means to execute interleave processing on 
said transmission signal from among said plu- 
rality of interleave means according to the io 
number of retransmissions of said transmission 
signal; and 

OFDI\^ means for perfomriing OFDM process- 
ing on the transmission signal interleaved by 
the selected Interleave means; and is 
said OFDM reception apparatus comprising: 

receiving means for receiving a transmis- 
sion signal perfomned interleave process- 
ing according to the number of retransmis- 20 
sions of the transmission signal by the 
OFDM transmission apparatus and per- 
forming OFDM processing on the received 
transmission signal; 

a plurality of deinterieave means capable 25 
of executing mutually different deinter- 
ieave processing on the received transmis- 
sion signal subjected to the OFDM 

processing; and 

selecting means for selecting the delnter- 30 
leave means to execute deinterieave 
processing corresponding to said Inter- 
leave processing from among said plurality 
of deinterieave processing means and al- 
lowing the selected interieave means to ex- 35 
ecute deinterieave processing on the re- 
ceived transmission signal subjected to the 
OFDM processing. 

4. A communication tenninal apparatus equipped with 40 
an OFDM communication apparatus, said OFDM 
communication apparatus comprising: 

an OFDM transmission apparatus having: 

45 

a plurality of interieave means capable of 
executing mutually different interleave 
processing on a transmission signal; 
selecting means for selecting an interleave 
means to execute Interleave processing on so 
said transmission signal from among said 
plurality of interleave means according to 
the number of retransmissions of said 
transmission signal; and 
OFDM means for perfomiing OFDM ss 
processing on the transmission signal in- 
terieaved by the selected interleave means 



an OFDM reception apparatus having: 

receiving means for receiving a transmis- 
sion signal perfomned Interieave process- 
ing according to the number of retransmis- 
sions of the transmission signal by the 
OFDM transmission apparatus and per- 
forming OFDM processing on the received 
transmission signal; 

a plurality of deinterieave means capable 
of executing mutually different deinter- 
ieave processing on the received transmis- 
sion signal subjected to the OFDM 
processing; and 

selecting means for selecting the deinter- 
ieave means to execute deinterieave 
processing corresponding to said Inter- 
leave processing from among said plurality 
of deinterieave processing means and al- 
lowing the selected interieave means to ex- 
ecute deinterieave processing on the re- 
ceived transmission signal subjected to the 
OFDM processing. 

5. A base station apparatus equipped with an OFDM 
communication apparatus, said OFDM communi- 
cation apparatus comprising: 

an OFDM transmission apparatus having: 

a plurality of Interieave means capable of 
executing mutually different Interieave 
processing on a transmission signal; 
selecting means for selecting an interieave 
means to execute interieave processing on 
said transmission signal from among said 
plurality of interieave means according to 
the number of retransmissions of said 
transmission signal; and 
OFDM means for perfomiing OFDM 
processing on the transmission signal in- 
terleaved by the selected interieave means 

an OFDM reception apparatus having: 

receiving means for receiving a transmis- 
sion signal performed Interieave process- 
ing according to the number of retransmis- 
sions of the transmission signal by the 
OFDM transmission apparatus and per- 
fomiing OFDM processing on the received 
transmission signal; 

a plurality of deinterieave means capable 
of executing mutually different deinter- 
ieave processing on the received transmis- 
sion signal subjected to the OFDM 
processing; and 

selecting means for selecting the deinter- 
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leave means to execute deinteiieave 
processing corresponding to said Inter- 
leave processing from among said plurality 
of deinterleave processing means and al- 
lowing the selected Interleave means to ex- 5 
ecute deinterleave processing on the re- 
ceived transmission signal subjected to the 
OFDM processing. 

6. An OFDM communication method comprising: io 

an Interleave processing step of executing in- 
terleave processing corresponding to the 
number of retransmissions of a transmission 
signal from among a plurality of interleave '5 
processing on said transmission signal; 
a transmitting step of perfomning OFDM 
processing on the transmission signal subject- 
ed to the interleave processing and transmitting 
the transmission signal subjected to the OFDM 20 
processing through a transmission path; 
a receiving step of receiving said transmission 
signal transmitted through said transmission 
path and perfomning OFDM processing on the 
received signal; and 

a deinterleave processing step of executing 
deinterleave processing corresponding to said 
executed Interleave processing from among a 
plurality of deinterleave processing on the re- 
ceived signal subjected to the OFDM process- 30 
ing. 



8 



EP1 124 344A1 



CO. 




RETRANSMISSION CONTROL SECTION 

r 

z 

2 2 

£2 < P < 

S Z Q. Z 

w 2 W 2 

2 a 



9 



EP1 124 344 A1 




10 




11 



EP1 124 344 A1 



lO 



zz 
og 

(O o 

^ LU 



'St 



I 



o 



z 
o 
F 

Q. 
lU 
O 
UJ 

a: 



o 

P 
o 

lU 

o 
u. 

O 



SELECTOR 



CM 



z 

ujO 

< o 

—I (/) 

UjO 
HZ 

S to 

few 

Eg 



CO 

O 



III ^ 

>o 
<F 

UJO 
ZZ 

9(0 
Oq 

oo 



CO 

2U 



>o 

UJO 

CO in 
m 

HO 
ZZ 
UJ CO 
Q(0 
. UJ 



-If 



UJ 
Ui 

-J 

UJ 

I- 



o 

p 

o 

UJ 

(O 



UJ S 
O CO 

O 
O 
(T 
Q. 



O 
O 
UJ 
V) 



♦ SELECTOR 



z 

OOc 

o 



CO 



^ RETRANSMISSION CONTROL SECTION 



T 



T 



O 

CO 
CO 



< 
z 

CO S2 

~ (0 



O _j 

f= t 

Q. Z 

UJ O 



o 

UJ 

tr 



CO 



12 



EP1 124 344 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04969 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl' H04J11/00 



According to Interoatiopal Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI' H04J11/00 



DocumentatioR searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1926-2000 
Kokai Jitsuyo Shinan Roho 1971-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 11-215092, A (Toshiba Corporation), 
06 August, 1999 (06.08.99), 

page 7, left column, line 36 to right column, line 18; 
page 7, right column, line 27 to page 8, left column, line 
23; page 8, le£t colunm, lines 33 to 41; Fig. 5 
(Family: none) 

JP, 11-215091, A (Toshiba Corporation), 
06 August, 1999 (06.08.99), 

page 4, right column, lines 13 to 45; page 5, left column, 
lines 9 to 38; page 9, left column, lines 18 to 46; Figs. 
I, 9 (Family: none) 



1-6 



I I FUnher documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining the gencml slate of the an which is not 

coiuideied to be of particular relevance 
"ET earlier documeot but published on or after the international filing 

date 

*L" document which may throw doubts on priority claim(8) or which is 
cited to establish the publication date of another ciuiion or other 
special reason (as specified) 

'XT document ttferrittg to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to Che inGcmational filing date but later 
than the priority date claimed 



T" later document pubtished aHer the international filing date or 
priority dale and not in conflict with the appiicalion but cited to 
undetatand the prbiciple or theory underlying the invention 

"X* document o f particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

'V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more odier such documents, such 
combination being obvious to a penon skilled in the art 

"A* document member of the same patent family 



Date of the actual completion of the international search 
25 September, 2000 (25.09.00) 



Date of mailing of the iiUernational search report 
03 October, 2000 (03.10.00) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Audiorized ofltcer 



Telephone Na 



Form PCT/lSA/210 (second sheet) (July 1992) 



BEST AVAILABLE COPY 

13 



